AMENDMENTS TO THE CLAIMS 

Please amend each of the independent claims 13, 19, 23, 34, and dependent claim 
I 26, and add new clanns 37 - 4, , as md.ca.ed on the following listing of all the claims ,n 
I the present application after this Amendmem. 

„ (currently amended) A non-volatile memory of a type mcluding an array 
of memory cells that individually has a charge storing dielectric material posit.oned 
between a conduct.ve gate electrode and a surface of a substrate within a sem,- 
conducttng channel that extends across the surface between source and dram regions, 
comprising: 

programming tneans including voltage sources connectable w,th the conduchve 
,gj,d«.««-^-dths drains for,»«rf^ 



eiecimdesandjhedm^^ charge to beiniecMiimthe 

...bssiasouo at least two defined regions of the charge stonng dieleetnc of indivdual 



;;,^;;;;;^es of the memory cells by one of channel hot-elcctron tnjectton or and 
source-side miection to levels that adjust thresholdsofeachofth^atleasttwodefmed 

pontons of their tndivdual channels to one of more than two threshold levels 
corresponding to *.da.a bc.ng programmed, thereby to store more than one btt of such 
data in each of the at least two defined regions of the dielectric storage matenal of 
individual ones of the cells, and 

reading means tncluding voltage sources and sense amplifiers connectable wtth 
the gates, sources and dratns of dividual cells for monitoring a level of current passmg 
through the addressed cells between their sotuce and dram regions in order to measure 
the programmed one of more than two threshold levels of each of the at least two defined 
fegiens portions of the individual eeHs memoacelLctannsls. 

,5. (previouslyamendedlThememoryofclaim 13, wherein the charge 
storage dielectric includes silicon nitride. 
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16. (previously amended) The memory of claim 13, wherein the charge 
e dielectric includes silicon rich silicon dioxide. 

17, (previously amended) The memory of claim 13, wherein said more than 



two defined ranges 



includes exactly four ranges of charge. 



18. (previously amended) The memory of claim 13, wherein said more than 
two defined ranges includes more than four ranges of charge. 

19. (currently amended) A non-volatile memory system, comprising: 
an array of memory cells, wherein the individual memory cells include: 

a channel having a length extending between source and drain regions withm a 
substrate surface, 

at least first and second conductive gates positioned over different portions of the 
channel along its length, and 

' at least first and second storage elements of dielectric charge trapping material 

sandwiched between respective ones of said at least first and second control gates and 
said substrate, 

a programmmg circuit including a source of voltages conneclable to aUeast the 
,e«ee«d drain regions and t<««eas. the first and second gates of addressed cells wjlh 
g^agnitudesttat ,«ause electrons to be transferred from the substrate into satd at least 



ma gniiuuca uiai. to-v/ciwow 

first and second storage elements by channel hot-electron injection or source-side 
mjection to a storage level according to data being programmed, and 

a reading circmt including sense amplifiers connectable to at least one of the 
source and drain regions of addressed cells for determming the storage level of each of 
said at least first and second storage elements including monitoring a level of current 
passing through the addressed cells between the source and drain regions. 

„ 20 (previously amended) The memory system of claim 19, wherein said 

individual memory cells have their at least first and second storage elements fonn^ed from 
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, layer of charge trapping ma.ena, extend.ng eon.inuously across ,he length of the 
:hannel between the source and drain regions. 

2, (previously amended) The memory system of claim 19. wherein the 
i„d,vidua.memory cells add,t,onaUyincludea.h,rd control gatepos,t,oned between sa,d 

a. least f.rst .td second storage elements along the length of the channel and coupled 
with the channel through a a layer of dielectric sandwiched therebetween. 

22 (previously amended) The memory system of any one of claims 19-21, 
whereintheprogrammingctrcmttncludesasourceofvcHagesthatcausese— ^^^^^^^^ 
transferred .ntoeachofsatd a. least first and second storageelements to one fmre than 
twodefined storage levelsaccordingto more than onebitofdatabemgstored. and 
wherem the read,ngc,rcu,t,ncludes sense amplirtersconnectable to at leas, the soutce. 
.he drain for detemtintngthestoragelevelsofoneofmore than twodeftned ranges stored 

,n each of said at least first and second charge storage elements. 

23 (currently amended) A non-volatile memory, comprising; 
elongated source and dratn regions fo^ed in a sem.conductor substrate with thetr 
lengths extendtnginaftrst direction thereacrossandbetng spaced apart inasecond 

directton, the first and second directions being perpendtcular to each other, thereby 
defining memory cell channels in the substrate between adjacem diffusions, 

conductive control gates having lengths extending in the first directton, betng 
postttoned in the second directton over channel regions immedta.ely adjacent the 
diffusions andbeingspacedapan in the seconddirectton over an tntermedtateregtonof 

the cell channels, , 
dielectriccharge storage material positioned at least between the control gates and 

asurfaceofthesubstratewithinthememcrycell channels, therebytoprovide at least two 

chargestorage regions tnthedielectncchargestoragematerial under the control gates ,n 

the memory cell channels. 
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conductive word Imes hav.ng lengths extending m the second direction and being 
spaced apart in the first direction, the word Hnes further being positioned over the control 
gates and extending therebetween over the intermediate channel regions, 

a programming circuit including a source of programming voltages connectable to 
the se«^ drain regions, control gates and word lines fe^M^ mthmagnitudes 
thatadd charge by channel hot-electron injection or source-side injection to the charge 
storage regions of the dielectric storage material to a storage level according to data bemg 
stored, and 

a reading circuit ir,cluding sense amplifiers connectable to at least the source and 
dram regtons for determinmg the storage level of the individual charge storage regions by 
monitonng a level of current passing through the individual cells between the source and 
drain regions. 

25. (previously amended) The non-volatile memory of claim 23, wherein the 
programming circuit operates to transfer charge into common regions of the individual 
charge storage elements in more than two defined storage levels according to more than 
one bit of data being stored therein, ar.d wherein the reading circuit operates to determine 
the storage levels of one of the more than two defined storage levels, thereby to read 
more than one bit of data from the individual common regions of the charge storage 
elements. 

26. (currently amended) The memory system of claim 21, wherein said at 
least first and second gate elee^are part of respective at least first and second gate 
Unas that are elongated across the array m a direction perpendicular to the channel 
lengths of the individual memory cells. 

27. (previously added) The memory system of either of claims 21 or 26, 
wherein the third control gates of the individual memory cells are recessed into the 
substrate surface. 
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28. (previously added) The memory system of clami 27, wherein the third 
control gates are part of third gate lines that are elongated across the array in a direction 
parallel with the channel lengths and over the first and second elongated gates in 
orthogonal relationship therewith. 

29. (previously added) The memory system of claim 21, wherein the third 
control gates are part of third gate lines that are elongated across the array in a direction 
parallel with the channel lengths and over the first and second elongated gates in 
orthogonal relationship therewith. 

30. (previously added) The memory system of claim 21 , wherein third 
control gate forms a select transistor and the layer of dielectric sandwiched between the 
third control gate and the channel is a gate oxide. 

M (previously added) The memory system of claim 19, wherein only the 
first and second conductive gates are positioned over the channel along its length, thereby 
including only respective first and second storage elements of dielectric charge trappmg 
matcnal thereunder, and wherein the first conductive gates of the individual memory 
cells are part of first gate Imes that are elongated across the array in a direction 
perpendicular to the channel lengths of the individual memory cells, and further wherein 
the second conductive gates of the individual memory cells are part of second gate hnes 
that are elongated across the array along the chamiel lengths and over the first gate lines 
orthogonal relationship therewith. 

32. (previously added) The memory of claim 23, wherein the word lines 
■e recessed into the substrate surface over the intermediate channel regions. 

33. (previously added) The memory of any one of claims 23, 25 or 32, 

II wherein a layer of gate dielectric is positioned between the word lines and the substrate 
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surface over the intermedialc channel regions to fomi select transistors between the 
control gates. 

34. (currently amended) A non-volatile memory, comprising: 

elongated source and drain regions formed in a semiconductor substrate with their 
lengths extending in a first direction thereacross and being spaced apart in a second 
direction, the first and second directions being perpendicular to each other, 

conductive control lines having lengths extending in the first direction and being 
positioned in the second direction over a first portion of space between neighboring 
source and drain regions that is immediately adjacent one of the source and drain regions, 

conductive word lines having lengths extending in the second direction and being 
spaced apart in the first direction, the word lines further being positioned over the control 
lines and extending over a second portion of the space between neighboring source and 
drain regions that is immediately adjacent another of the source and drain regions and the 
first portion, 

dielectric charge storage material positioned between the respective control and 
word lines and a surface of the substrate within the channel regions, thereby to form 
dielectric charge storage elements under both of the control and word fines, 

a programming circuit including a source of programming voltages connectable to 
the Gourco and drain regions, control lines and word lines for adding with magnitudes that 
add charge by channel hot-electron injection or source-side injection to each of the 
charge storage elements of the dielectric charge storage material in one of at least two 
defined charge storage levels according to data being stored, and 

a reading circuit including sense amplifiers connectable to at least the source and 
drain regions for determining said one of at least two defined ranges of charge stored in 
individual charge storage elements including monitoring a level of current passing 
through the individual cells between the source and drain regions. 

3 5 . (previously added) The memory of claim 34, wherein the first and 
second charge storage elements are formed from a layer of the dielectric charge storage 
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material that extends continuously across the substrate at least between neighboring 
source and drain regions. 

36. (previously added) The memory of claim 34, wherein the programmmg 
circuit operates to transfer charge into each of the charge storage elements with more than 
two defined charge storage levels according to more than one bit of data being stored, and 
wherein the reading circuit operates to determine the storage levels of one of more than 
two defined charge storage levels, thereby to read the more than one bit of data being 
stored. 

37. (new) A non-volatile memory of a type including an array of memory 
cells that individually has a charge storing dielectric material positioned between a 
conductive gate electrode and a surface of a substrate within a semi-conducting channel 
I that extends across the surface between source and drain regions, comprising: 

a programming circuit including sources of voltages that are connectable with at 
I least the conductive gate electrodes and the drains to supply voltages thereto with 
magnitudes that cause charge to be injected fi-om the substrate into at least two defined 
regions of the charge storing dielectric of individual addressed memory cells by either 
channel hot-electron injection or source-side injection to levels that adjust thresholds of 
respective at least two portions of the cham^els to one of more than two levels according 
to data being programmed, whereby individual ones of said at least two defined regions 
of the dielectric storage material can store more than one bit of such data, and 

a reading circuit including sources of voltages and sense amplifiers connectable 
with the gates, sources and drains of individual addressed memory cells to monitor a 
parameter related to the programmed one of more than two threshold levels of individual 
ones of at least two portions of the channels. 

38. (new) The memory of claim 37, wherein the charge storage dielectric 
includes silicon nitride. 



Attorney Docket No.: SNDIC.272US0 
Express Mail No.: EU972290240US 



-8- 



ApplicationNo.: 10/002,696 




39. (new) The memory of claim 37, wherein the charge storage dielectric 
includes silicon rich silicon dioxide. 

40. (new) The memory of claim 37, wherein said more than two defined 

ranges includes exactly four ranges of charge. 

41 . (new) The memory of claim 37, wherein said more than two defined 
ranges includes more than four ranges of charge. 
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